(12) INTERN>rf\ lONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
Intcrnaiional Bureau 

(43) International Publication Date 
8 May 2003 (08.05.2003) 




(10) International Publication Number 

PCT wo 03/037415 Al 



(51) International Patent Classificat ion'': 

(21) International Application Number: PCT/US02/I4747 

(22) International Filing Date: 9 May 2002 (09.05.2002) 
(25) Filing Language: English 



A6I1VI 25/00 (81) Designated States (national): AE, AG, AL, AM, AT, AIJ, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CII, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, liC, EE, ES, F1, GB, GD, GE, Gil, 
GM, I IK, ITU, ID, IL, FN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, FH, PL, FF, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN. TR, IT, I'Z, UA, IJG, UZ, VN, 
YU, 7A, ZM, ZW. 



(26) Publication Language: 



English 



(30) Priority Data: 

09/948,517 



7 September 200 1 (07.09.2001 ) US 



(71) Applicant: SCIMED LIFE SYSTEMS, INC. |US/US]; 
One SciMcd Place, Maple Grove, MN 553 1 M 566 (US). 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, Mz! SD, sL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, CU, CY, DE, DK, ES, Fl, PR, 
GB, GR, IE, IT, LU, MC, NL, PT, SE, TR), OAPI patent 
(BP. BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NIZ, SN, TO. TG ). 



(72) Inventor: H AC KETT, Steven, S.; 8490 Rosewood Court 
North, Maple Grove, MN 55369 (US). 



Published: 

— with international search report 



(74) Agents: CROMPTON, David, M. et al.; Cromplon, Sea- 
ger & Tutie, LLC, 33 1 Second Avenue South, Suite 895, 
Minneapolis, MN 55401-2246 (US). 



For two-letter codes and other abbreviations, refer to the ."Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: ECCENTRIC CATHETER SHAIT 



< 

o 




(57) Abstract: An intravascular device having a tubular shaft with an outer wall and 

an inner wall which divides the outer wall into two or more lumens. The shaft also in- 
cludes one or more regions ofmodilled llexibility extending longitudinally along the 
outer wall. Absent the regions of modilled llexibility, the inner wall would create an 
imbalance of material and Hcxibilily about the center axis of the shaft. The regions of 
modified llexibility are positioned to reduce any such imbalance, thereby providing 
more uniform llexibility. The regions of modified flexibility also provide for more 
uniform torque transmission, and thereby reduce whipping effects. The regions of 
modified llexibility may comprise one or more regions of decreased' wall thickness 
in the outer wall, one or more spines extending longitudinally along the outer wall, 
or a combination thereof. 
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Field of the Invention 
The present invention generally relates to intravascular medical devices. More 
specifically, the present invention relates to multi-lumen intravascular medical 
devices such as balloon catheters. 



Background of the Invention 
Intravascular devices are commonly used to diagnose and treat various types 
of vascular disease. For example, coronary artery disease (CAD) may be treated 
utilizing a procedure called percutaneous transluminal coronary angioplasty (PICA). 
In a typical PTCA procedure, intravascular devices are inserted into the patient's 
vascular system at a remote access site such as the femoral artery near the groin. The 
intravascular devices are navigated through the femoral artery and the descending 
aorta, over the aortic arch, down the ascending aorta, and into the targeted coronary 
artery. 

TTie path from the remote access site to the targeted coronary artery Is 
established and maintained utilizing a conventional guide catheter and guidewire. 
The guide catheter extends from a point outside the patient's body, through the remote 
access site, to the ostium of the targeted coronary artery. The guidewire extends from 
a point outside the patient's body, through the guide catheter, and across the treatment 
site of the targeted coronary artery. A balloon catheter may then be advanced over the 
guidewire through the guide catheter until the distally mounted balloon is positioned 
across the treatment site. The balloon is then inflated to dilate the vascular restriction, 
25 thereby opening the artery and restoring blood flow. 

Different types of balloon catheters are suitable for use in this type of 
procedure. Balloon catheters that are designed for use in combination with a 
guidewire as discussed above are typically referred to as over-the wire (OTW) or 
rapid exchange (RX) type balloon catheters. OTW and RX type balloon catheters 
30 include an elongate shaft having an inflation lumen and a guidewire lumen. In an 
OTW type balloon catheter, the guidewire lumen extends from the proximal end of 
the catheter to the distal end of the catheter. In an RX type balloon catheter, the 
guidewire lumen extends from a point distal of the proximal end to the distal end of 
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or more regions of modified flexibility extending longitudinally along the outer wall. 
Absent the regions of modified flexibility, the inner wall would create an imbalance 
of material and flexibility about the center axis of the shaft. The regions of modified 
flexibility are positioned to reduce any such imbalance, thereby providing more 
5 uniform flexibility, without compromising the fluid dynamic capabilities of the 
lumens. The regions of modified flexibility also provide for more uniform torque 
transmission, and thereby reduce whipping effects. 

In one embodiment, the regions of modified flexibility comprise one or more 
regions of decreased wall thickness in the outer wall. In another embodiment, the 
10 regions of modified flexibility comprise one or more spines extending longitudinally 
along the outer wall. In yet another embodiment, the regions of modified flexibility 
comprise a combination of these features. 

Brief Description of the Drawings 
15 Figure 1 is a plan view of an intravascular device in accordance with the 

present invention, shown in the exemplary form of a balloon catheter; 

Figure 2A is a cross-sectional view and Figure 3A is a partial isometric view 
of an embodiment of the elongate shaft of the intravascular device shown in Figure 1; 
Figure 2B is a cross-sectional view and Figure 3B is a partial isometric view 
20 of another embodiment of the elongate shaft of the intravascular device shown in 
Figure 1; 

Figure 2C is a cross-sectional view of a fiirther embodiment of the elongate 
shaft of the intravascular device shown in Figure 1; and 

Figure 2D is a cross-sectional view of yet another embodiment of the elongate 
25 shaft of the intravascular device shown in Figure 1 . 

Detailed Description of the Invention 
The following detailed description should be read with reference to the 
drawings in which similar elements in different drawings are numbered the same. 
30 The drawings, which are not necessarily to scale, depict illustrative embodiments and 
are not intended to limit the scope of the invention. 

Refer now to Figure 1, which illustrates a plan view of an intravascular device 
in the fonii of a balloon catheter 10. Those skilled in the art will recognize that the 
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As seen in Figure 2A, the portion of the outer wall 20 which defines the 
guidewire lumen 26 includes a thinned portion 28 extending longitudinally along the 
shaft 12A. The thinned portion 28 of the outer wall 20 has a wall thickness T, which 
is less than the wall thickness Tj of the remainder of the outer wall 20. The thickness 
5 T, of the thinned portion 28 may also be less than the wall thickness T3 of the inner 
wall 24. The reduced wall thickness T, of the thinned portion 28 compensates for the 
imbalance of material and flexibility relative to the center longitudinal axis of the 
elongate shaft 12A due to the inner wall 24. In Figure 2A, the center longitudinal axis 
of the elongate shaft 12A appears as a point (not shown) positioned at the geometric 
center of the outer wall 20. The provision of the imier wall 24 increases the amount 
of material on one side of the shaft 12A when viewed in cross section. The increased 
amount of material due to the inner wall 24 increases the rigidity along that side of the 
elongate shaft 12A, thereby causing non-uniformity in flexibility in different planes of 
flexure. By reducing the wall thickness T, in the thinned outer wall portion 28, the 
15 imbalance of material and flexibility due to the inner wall 24 is mitigated. 

Because the thinned portion 28 of the outer wall 20 does , not define any 
portion of the inflation lumen 22, the thinned portion 28 does not compromise the 
ability of the inflation lumen 22 to withstand high inflation pressures. In addition, the 
inner wall 24 may be shifted toward the thinned portion 28 of the outer wall 20 a 
distance approximately equal to T2-T, without compromising the size of the 
guidewire lumen 26. Because the inner wall 24 may be shifted in the direction of the 
thinned portion 28 of the outer wall 20, the inflation lumen 22 also benefits from a 
corresponding increase in cross-sectional area, thereby improving fluid flow 
therethrough. 

Refer now to Figure 2B, which illustrates a cross-sectional view of an elongate 
shaft 12B in accordance with another embodiment of the present invention. Also 
refer to Figure 3B, which illustrates an isometric view of a segment of the elongate 
shaft 12B. Except as illustrated and described herein, the elongate shaft 12B is 
substantially the same as elongate shaft 12A described with reference to Figures 2A 
30 and 3A. 

Elongate shaft 12B includes an outer wall 20, an inner wall 24, an inflation 
lumen 22 and a guidewire lumen 26. Elongate shaft 12B may optionally include a 
thimied region 28 in the outer wall 20. Elongate shaft 12B fiirther includes 
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smoother outside surface than elongate shaft 12B. Figure 2D illustrates an elongate 
shaft 12D having three longitudinal spines 30 unifomily spaced about the outer wall 
20 opposite the inner wall 24 relative to the longitudinal center axis. 

Those skilled in the art will recognize that the present invention may be 
5 manifested in a variety of forms other than the specific embodiments described and 
contemplated herein. Accordingly, departures in form and detail may be made 
without departing from the scope and spirit of the present invention as described in 
the appended claims. 
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10. An intravascular device as in claim 5, wherein the one or more spines 
are positioned, relative to the center longitudinal axis, opposite the. inner wall. 

11. An intravascular device as in claim 1 0, wherein the one or more spines 
are positioned equidistant from the inner wall. 



12. An intravascular device as in claim 10, wherein the one or more spines 
are uniformly spaced. 

13. An intravascular device comprising an elongate tubular shaft having an 
outer wall and an inner wall dividing the outer wall into first and second longitudinal 
lumens, and one or more spines extending longitudinally along the outer wall to 
compensate for an imbalance of material and flexibility about a longitudinal center 
axis of the shaft that would otherwise occur due to the inner wall. 

14. An intravascular device as in claim 13, wherein the first lumen is 
larger than the second lumen. 



15. An intravascular device as in claim 14, wherein the first lumen is 
crescent shaped. 



16. An intravascular device as in claim 15, wherein the second lumen is 
circular. 



1 7. An intravascular device as in claim 1 3, wherein tlie spines are integral 
with the outer wall. 



18. An intravascular device as in claim 17, wherein the spines comprise 
regions of increased wall thickness in the outer wall. 



19. An intravascular device as in claim 18, wherein the spines extend 
outwardly. 
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28. An intravascular device as in claim 27, wherein the spines are integral 
with the outer wall. 

29. An intravascular device as in claim 28, wherein the spines comprise 
regions of increased wall thickness in the outer wall. 

30. An intravascular device as in claim 29, wherein the spines extend 
outwardly from the outer wall. 

31. An intravascular device as in claim 22, wherein the one or more 
regions of modified flexibility comprise a combination of one or more regions of 
decreased wall thickness in the outer wall and one or more spines extending 
longitudinally along the outer wall. 

32. An intravascular device as in claim 31, wherein the one or more spines 
are positioned, relative to the center longitudinal axis, opposite the inner wall. 

33. An intravascular device as in claim 32, wherein the one or more spines 
are positioned equidistant from the inner wall. 

34. An intravascular device as in claim 32, wherein the one or more spines 
are uniformly spaced. 
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